High content and high throughput screening to assess the angiogenic and neurogenic actions of mesenchymal stem cells in vitro.
Mesenchymal stem cells are universally regarded across many fields of medicine, as one of the most promising cell types for use in cell-based therapies. Although not yet fully understood, the therapeutic effects of these cells are largely attributed to the trophic actions of growth factors and cytokines present in the cell secretome. Specifically, the angiogenic and neurogenic properties of these cells make them attractive for the repair of vascularised and innervated tissues. In this study, we investigate the effect of mesenchymal stem cell conditioned media on in vitro assays of angiogenesis and nerve growth. We describe the use of two state of the art high content and high throughput cell analysis systems and compare them against manual analysis techniques. Mesenchymal stem cell secretomes stimulated angiogenesis and nerve growth in vitro in a donor dependant manner. Levels of neuroregulin, platelet-derived growth factor-AA and glial-derived neurotrophic factor, positively correlated with the observed angiogenic effects of these cells. High content and high throughput cell analysis systems such as the ones used in this study, may provide rapid screening tools to assist not only with patient selection but the identification of predictive therapeutic markers to support clinical outcome monitoring for patients treated with stem cell therapies.